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1
ELECTROPNEUMATIC FIELD DEVICE

BACKGROUND

The disclosure relates to an electropneumatic field device
for controlling a pneumatic actuator that is usually used to
adjust a process fluid stream of a technical processing instal-
lation like a refinery, a chemical plant, etc. or an installation
for manufacturing automation. The disclosure also relates to
a method for converting pneumatic energy of an electropneu-
matic field device into electrical energy.

Today, electropneumatic field devices may have micropro-
cessors and storage elements. Furthermore, additional sen-
sors like a temperature or pressure sensor are often used. In
particular, positioners often perform complex calculations:
the input and output signals are modified by calculations,
complex control algorithms are used, diagnosing parameters
are determined and valve movements are captured and stored
in order to exactly control a valve position. As opposed to this,
IP-converters receive a control current and generate a control
pressure signal. Compared to a positioner they lack the feed-
back of the valve position. A feedback of the pressure signal
of IP-converters for the purpose of a more precise control is
known but so far is not common in the market.

Electropneumatic field devices are often used in environ-
ments exposed to a risk of explosion and therefore mostly use
only small amounts of electrical power. Besides, positioners
typically need to provide an emergency position to be adopted
in case of'a power failure. Pneumatic positioners with a spring
for storing energy provide a simple, reliable, fast and inex-
pensive way to realize the emergency position. Field devices
with a pneumatic output are therefore common as electrical
actuating devices.

In modern applications, a so-called two wire field device is
used that receives both electric power and electrical control
parameters via two wires. Control information can be trans-
mitted bidirectionally by means of digital protocols, for
which field protocols like HART, Profibus or Foundation
Fieldbus are used.

Within the domain of electropneumatic field devices, espe-
cially of positioners, there is a tendency to increase the func-
tionality of the device with respect to control, monitoring and
diagnosis by using further microelectronic components and
respective sensors. During the development of such compo-
nents, it became apparent that the typically available electric
power is not or is barely sufficient for devices of higher
intelligence and extended functionality, or else a high amount
of development effort and investment is required in order to
provide the desired sufficient electric power.

Furthermore, in the technical domain of electropneumatic
field devices, the tendency can be observed that the commu-
nication between control components is realized for example
by wireless transmission and a cable connection for power
supply is dispensed with. Such a field device without a power
supply line requires local energy storage media like batteries,
which however have a limited lifetime and thus require safety
monitoring.

DE 10 2006 011 503 Al deals with the above named
problem of an insufficient available electric power for the
electronic components of electropneumatic field devices.
From this publication a valve positioner for pneumatically
operated valves of a process automation installation is known.
The electropneumatic positioner, which is connected to a
pneumatic actuator, comprises an energy converter designed
to provide electric power from the compressed air supply
stream. The energy converter can be designed with a piezo-
element, a plunger coil, or a thermoelement. It became appar-
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2

ent that the known energy conversion systems are only par-
tially applicable in the domain of process technology and/or
manufacture automation because the energy provided does
not suffice, and the mechanical effort as well as the invest-
ment is high for such systems.

An energy conversion unit is generally known from DE 10
2004 04930 Al in which an oscillating permanent magnet
performs a back and forth oscillation by means of a com-
pressed air impulse, wherein the movement of the permanent
magnet induces electrical energy in a coil. A compression
spring is providing the return force that acts against the pres-
sure impulse. It became apparent that also when using this
kind of system the efficiency is insufficiently low. The use of
the known energy conversion unit is difficult in process tech-
nology and/or manufacture automation, resulting especially
to the fact that the mechanical return compression spring as
well as the pressure impulse generator must be tuned to each
other.

SUMMARY

Itis an object to overcome the disadvantages of the state of
the art, in particular to provide an electric power supply for
extended functionality of pneumatic field devices in process
technology and/or manufacture automation. Therein the
mechanical manufacturing effort should be maintained as low
as possible.

In an electropneumatic field device for controlling a pneu-
matic actuator, an energy converter converts pneumatic
energy of a pneumatic power supply of the actuator into
electrical energy. An oscillating permanent magnet receives a
compressed air pulse to perform a forward motion. A return
device transmits a return force to the oscillating permanent
magnet for performing a return motion opposite to the for-
ward motion. An electrical voltage is induced into a coil of the
energy converter by the forward and return motions of the
oscillating permanent magnet. The return device is designed
to generate a magnetic field that is polarized with respect to
the oscillating permanent magnet such that a magnetic repul-
sion return force induces the return motion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic cross-sectional view of an energy
converter for an electropneumatic field device according to an
exemplary embodiment in a pressure pulse operating state;

FIG. 2 is a cross-sectional view of the energy converter
according to FIG. 1 in a vented operating state;

FIG. 3 is a schematic cross-sectional view of an electrop-
neumatic field device according to an exemplary embodi-
ment, wherein the energy converter according to FIGS. 1 and
2 is connected to an electrical control unit that controls an
electropneumatic valve for generating the compressed air
pulse;

FIG. 4 is a schematic sketch of the electropneumatic field
device according to the exemplary embodiment with an elec-
tropneumatic positioner, an electropneumatic actuator as well
as a control valve of an industrial processing plant; and

FIG. 5 is a schematic cross-sectional view of the energy
converter according to FIGS. 1 and 2 connected to circuitry
for controlling the induced electric power in view of a load.

DESCRIPTION OF PREFERRED EXEMPLARY
EMBODIMENTS

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to
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preferred exemplary embodiments/best mode illustrated in
the drawings and specific language will be used to describe
the same. It will nevertheless be understood that no limitation
of the scope of the invention is thereby intended, and such
alterations and further modifications in the illustrated exem-
plary embodiments and such further applications of the prin-
ciples of the invention as illustrated as would normally occur
to one skilled in the art to which the invention relates are
included.

Accordingly, an electropneumatic device like an electrop-
neumatic shift valve or an electropneumatic positioner for
controlling a pneumatic actuator is provided. The electrop-
neumatic field device that may also comprise the pneumatic
actuator as well as the control valve connected to it, has an
energy converter converting pneumatic energy, in particular
of the pneumatic power supply of the actuator, into electric
energy. The energy converter has an oscillating permanent
magnet that receives a compressed air pulse to perform a
forward motion. The compressed air pulse causes the oscil-
lating permanent magnet to accelerate in a first direction.
Furthermore, the energy converter has a return device trans-
mitting a return force to the oscillating permanent magnet for
performing a return motion opposite to the forward motion.
During transmission of the compressed air pulse the return
force of the return device may continuously act on the oscil-
lating permanent magnet. However, at the beginning of the
forward motion the forward force exerted by the compressed
air pulse is larger than the return force. Only when the com-
pressed air pulse decreases or disappears does the return
acceleration of the return device dominate and initiate the
return motion. The forward and return motion of the oscillat-
ing permanent magnet with respect to the coil of the energy
converter causes electric energy to be induced within the coil
of the energy converter. Therein the coil may be integrated
inside or outside the housing and at least partially surrounds
the motion path of the oscillating permanent magnet moving
back and forth. According to the preferred embodiment, the
return device is designed to generate a magnetic field, the
polarity of which is such that a magnetic repulsion force
initiates the return motion. The magnetic field may act con-
tinuously or be switched on according to an electrical control
algorithm.

Surprisingly, it was found that with of the arrangement of a
magnetic field for generating a return force, a regular and
lasting back and forth motion can be achieved relatively sim-
ply in order to induce electric energy within the coil suitable
for supplying electrical components of the electropneumatic
field device. The investment required for installing the mag-
netic field is small, as are the design modifications for realiz-
ing the magnetic field. It shall be understood that the magnetic
field may be realized electro-magnetically or be a permanent
magnetic field. With the coordinated timing of the pneumatic
pressure pulse and a magnetic return force according to the
preferred embodiment, it is possible to create a powerful
energy converter for a pneumatically driven field device with-
out having to achieve precise tolerances during manufactur-
ing in order to obtain guidance for the actuator piston or the
oscillating permanent magnet with very low friction.

In a preferred exemplary embodiment, the return device is
a permanent magnet stationary in particular with respect to
the coil of the energy converter. In order to produce the
desired return force, equal poles of the oscillating permanent
magnet and the return magnet are facing each other. For the
exemplary embodiment with a permanent magnet as a return
magnet, the timing for the back and forth movement of an
oscillating permanent magnet is realized by means of a timed
increase and decrease of the pneumatic pulse. Alternatively,
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an electromagnet may be used as a magnetic return device, the
electro magnet being timed respectively in order to realize the
back and forth movement of the oscillating permanent mag-
net. In this alternative embodiment, a continuous pressure
pulse may be fed to the chamber. However, the embodiment
with a permanent magnet is preferred as less electric power is
required for this design.

In a further development of an exemplary embodiment, the
oscillating permanent magnet or an actuating piston holding
the oscillating permanent magnet is guided in a cavity of a
housing of the energy converter in particular by means of a
slide bearing in order to perform a translational forward and
backward movement. The direction as well as the amplitude
of the movement can be adjusted such that the oscillating
permanent magnet can plunge into and out of the coil in order
to induce electric energy.

In a further development, the energy converter has an actu-
ating piston at which the oscillating permanent magnet is
firmly attached. Preferably, the oscillating permanent magnet
is attached at one of the ends of the actuating piston. Prefer-
ably, the actuating piston is mounted inside a cylinder guide.
The cylinder guide can be formed inside the housing and
delimited by the housing wall of the energy converter. Pref-
erably, an air supply duct may lead into the cylinder guide, via
which duct compressed air can be supplied for generating the
compressed air pulse, and which duct is formed within the
housing wall. The actuating piston and the cylinder guide
delimit a pneumatic pressure chamber of the energy converter
that is hermetically sealed for a compressed air pulse genera-
tion or vented towards the atmosphere, depending on the
position of the oscillating permanent magnet. When the pres-
sure chambers are sealed, the compressed air pulse is gener-
ated. When the pressure chamber is vented, the return force of
the magnetic field dominates and the oscillating permanent
magnet is moved into the default position.

In a preferred exemplary embodiment, an air supply duct
stationary with respect to the housing of the energy converter
is formed in particular inside the housing wall. The air supply
duct leads up to the pressure chamber of the energy converter.
The stationary air supply duct can be blocked by the oscillat-
ing permanent magnet or by an actuating piston for generat-
ing the compressed air pulse, or the duct can be opened for
decreasing the pressure in the pressure chamber. Preferably, a
movable supply air duct can be formed in the oscillating
permanent magnet or in the actuating piston, which duct
partially overlaps with the air supply duct in a pulse position
for transmitting the air pressure impulse into the pressure
chamber. Additionally, a movable exhaust air duct can be
formed in the oscillating permanent magnet or in the actuat-
ing piston, the duct providing a fluid connection between the
pressure chamber and the atmosphere, in particular a venting
chamber when the piston is in an end position for pressure
reduction. The venting chamber is also delimited by the hous-
ing of the energy converter. Preferably, the oscillating perma-
nent magnet can be in the venting chamber during its back and
forth movement. The venting chamber is preferably sur-
rounded partially by the coil.

In a preferred exemplary embodiment the air supply and
the air exhaust duct are realized by the same wall orifice in the
permanent magnet or in the actuating piston as a functional
unit.

In a further embodiment, the compressed air supply into
the pressure chamber is controlled by an electropneumatic
valve as a pressure controller, in particular by a 2/2-way
valve. The oscillation of the piston is a forced oscillation
controlled by the output of the 2/2-way valve.
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In a further embodiment, the compressed air supply into
the pressure chamber is controlled by an electropneumatic
valve, in particular a 3/2-way valve. In this case, the oscillat-
ing piston and/or the oscillating permanent magnet can be
designed without the above named supply and exhaust air
duct because venting is realized by the 3/2-way valve.

In a preferred embodiment, a pressure controller is pro-
vided for the pneumatic supply of the energy converter. The
pressure controller maintains the supply air pressure constant
so that the oscillation of the piston is maintained. Since the
supply pressure and the dimensions of the pneumatic duct
influence the mechanical resonance frequency, it is important
to maintain the supply pressure constant if the oscillating
conditions are to be maintained constant.

In a preferred embodiment, the coil has an electric contact
for collecting the generated electric induction energy. An
electronic circuit is provided at the electric contact for con-
trolling the received electric power and/or the electric power
to be dispensed to the load. Preferably the power control
circuit is connected to an electric storage unit like a capacitor.
Therein, the power control circuit is configured such that in
case of an electric power larger than the actual consumption
of the electric load, the dispensed excess electric power is
loaded into the storage unit.

In a preferred embodiment, the power control circuit is
preceded by an equalizer converting the induced alternating
current into a direct current. Alternatively, or in combination,
the storage unit may be connected to a voltage controller for
extracting electric energy. The voltage controller controls a
supply voltage of the storage unit in particular for driving a
load, preferably the field device.

In a preferred embodiment, an electric control unit is con-
nected to an electric connection of the coil and/or the power
control circuitry. The control unit provides in particular a
power supply for an electropneumatic valve in connection
with the pressure chamber, in particular an electropneumatic
2/2-way valve or 3/2-way valve. Preferably, the control unitis
designed such that the pressure pulse for the oscillating per-
manent magnet is operationally timed, in particular adjusted.

In apreferred embodiment, the field device has a positioner
that is controlled by a pneumatic actuator, in particular a
pivoting actuator. The positioner has a sensor for capturing
the position of the control valve controlled by the actuator.
The actuator is connected to the sensor such that the control
valve is adjusted for a corresponding fluid stream of the
industrial processing installation.

Furthermore, the exemplary embodiment relates to a
method for providing an electric power supply for an elec-
tropneumatic field device like an electropneumatic control
valve or an electropneumatic positioner. For the method,
pneumatic energy of a pneumatic power supply is converted
into electric energy. For this purpose, an oscillating perma-
nent magnet is provided that is set into a forward motion by
means of a compressed air pulse. According to the preferred
embodiment, the return movement of the oscillating perma-
nent magnet is realized by means of magnetic repulsion
forces.

It shall be understood that the method according to the
exemplary embodiment may proceed according to the func-
tionality of the electropneumatic field device according to the
exemplary embodiment.

Further exemplary embodiments are disclosed hereafter.

Further characteristics, advantages and features of the
exemplary embodiments are explained in conjunction with
the drawing figures.

In FIG. 1 the energy converter of the electropneumatic field
device according to the exemplary embodiment is generally
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6

given the reference numeral 1. The energy converter 1 essen-
tially is comprised of four main components, that is a cylinder
housing 3, an induction coil arrangement 5 integrated in the
cylinder housing 3 and a return permanent magnet 7 that is
disposed at the end of a venting chamber 11 formed in the end
of the cylinder housing 3. The north pole N of the return
permanent magnet 7 is facing towards the venting chamber.
The return magnet 7 is disposed opposite a piston device 13
that comprises a piston glider 15 mounted movably back and
forth inside the cylinder housing 3 designed as a cylindrical
pressure chamber 17 while creating fluid-tight gliding sur-
faces. At the end of the piston glider 15 protruding into the
venting chamber 11 a permanent magnet 21 is disposed, the
north pole of which is facing the north pole of the return
magnet 7.

The piston glider 15, the outer shape of which is cylindri-
cal, has a hollow space 23 in the shape of a blind hole that is
open towards the compressed air chamber. An air supply duct
25 is formed in a wall of the cylinder housing 3, wherein a
compressed air source represented by the arrow 27 in FIG. 1,
is connected to the air supply duct. A supply and exhaust air
passage 31 is machined into the wall of the piston glider 15
and leads up to the hollow space 23. When the air supply duct
25 is aligned with the passage 31, air pressure is generated
inside the pressure chamber 17 causing displacement of the
piston device 13 towards the right in the drawing.

Such a displacement towards the right is represented in
FIG. 2 essentially in an end position of the first movement in
one direction of the piston device 13. As apparent furthermore
from FIG. 2, at least a portion of the air supply/air exhaust
passage 31 of the piston glider 15 overlaps with the venting
chamber 11 whereby the excess pressure in the compressed
air pressure chamber 17 is decreased. The venting chamber 11
disposes of a venting duct 33 formed in the cylinder housing
3. With the increased air pressure being absent in the com-
pressed air pressure chamber 17, the repulsion forces acting
between the permanent magnets 7, 21 cause a return displace-
ment of the piston device 13 towards the left according to the
representation in the figure, whereby the overlap between the
air supply/air exhaust passage 31 and the venting chamber 11
disappears and a renewed air pressure increase can be realized
via the air supply duct 25. For a respective air pressure fed to
the pressure chamber 17, which pressure is adjusted to the
repulsion forces acting between the permanent magnets 7, 21,
the energy converter realizes a back and forth movement of
the piston device 13 including the permanent magnet 21.
Thereby, an electric current is induced within the coil
arrangement 5 and is fed towards an electrical circuitry 43,
51, as represented in FIG. 3, 4 or 5. It shall be understood that
instead of the stationary permanent magnet 7 also other
devices may be used for generating a magnetic return force,
for example an electromagnet. In FIGS. 1 and 2 the coil
arrangement 5 is realized by two coils connected in parallel;
it shall be understood that also a single coil or more than two
coils or coils connected in series may be used. The number of
coils may depend on the amplitude of the back and fro move-
ment of the piston device 13.

In FIGS. 3, 4 and 5 is shown as an example of how the
electrical energy induced at the coil arrangement 5 can be
used. The electrical energy is used for the power supply of a
load of the electropneumatic field device 1 of the exemplary
embodiment, like a positioner, a position sensor, etc. Addi-
tionally or alternatively, it is possible to use the obtained
electrical energy at least partially to provide the electrical
exaltation energy for generating the compressed air pulse in
the pneumatic pressure chamber 17. As represented in FIG. 3,
the pressure chamber 17 may be connected to an electropneu-
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matic valve as a pressure controller, having the reference
numeral 41 in FIG. 3, for the purpose of generating a—in
particular timed—pressure pulse in the pneumatic chamber
17. The valve may be designed as a 2/2-way valve or a
3/2-way valve, wherein in the case of a 3/2-way valve an
exhaust air outlet 49 is provided. In this case the energy
converter 1 may adopt a more simple structural form accord-
ing to the embodiment in FIGS. 1 and 2 insofar as the supply
and exhaust air passage 31 may be dispensed with since a
timed pressurizing and venting of the pressure chamber 17 is
realized by the electropneumatic valve 41. The electropneu-
matic valve 41 is connected to a compressed air source 44
capable of supplying a constant air pressure of, for example,
6 bar.

The electropneumatic valve 41 is driven by a controller 43,
wherein the pressure pulse generated by the valve 41 and
transmitted from the valve 41 to the pressure chamber 17 via
the duct 45 is adjusted by a control variable transmitted from
the control unit 43 to the electropneumatic valve 41 via the
line 47 shown in FIG. 3. The control unit 43 has the function
to provide electrical power for the valve 41 as well as a timed
control pulse intended to generate a pressure pulse in the
pressure chamber 17 so that the piston device 13' receives the
respective force for its displacement relative to the coil
arrangement 5. Therein, the controller 43 has the function to
use the energy that is not used by a load (not represented),
which load is powered by the extracted energy induced at the
coil arrangement 5. The embodiment represented in FIG. 3
enables a significantly reduced energy consumption concern-
ing the electrical part of the energy conversion device. The
pneumatic energy, available in abundance, can be converted
into electrical energy with a high efficiency.

In FIG. 5, a possible load system is connected to the coil
arrangement 5 and generally given the reference numeral 51.
It shall be understood that for a particular embodiment the
load system 51 as well as the pressure pulse device as in FIG.
3 may be connected to the coil arrangement 5.

The load system 51 has a rectifier 53 that is directly con-
nected to the coil arrangement 5 and converts the induced
alternating current at the coil arrangement 5 into direct cur-
rent. The design of the rectifier 53 is standard.

Downstream of the rectifier 53 is a circuit 55 connected for
control of the induced electrical power with respect to a load
represented by a load resistor 57 in FIG. 5.

The power control circuit 55 has a power meter device 61
as well as a current sensing resistor 63. Depending on how
high the induced electrical energy is at the coil arrangement 5,
a switch 65 is actuated by the power meter device 61, that is
when the induced electrical energy is larger than the power
required by the load 57. The excess energy is transmitted to a
storage unit 67 connected downstream of the circuit that can
be designed for example as a capacitor.

In case that no excess energy is present, the switch 65 is
opened. The storage unit 67 can be suitable to power the load
57 as well as the electrical control unit 43.

InFIG. 4, a complete electropneumatic field device accord-
ing to the exemplary embodiment is generally given the ref-
erence numeral 81 and comprises the above described energy
converter 1 lodged in a closed housing 83. An electropneu-
matic positioner 85 that actuates a pneumatic actuator 87 may
be attached to the outside of the housing 83 by means of a
flange connection. In the example shown in FIG. 4, the pneu-
matic actuator 87 is realized as a lifting actuator. A rod
arrangement fixed at a movable plate membrane arrangement
is coupled with a valve member of the control valve 94 that
adjusts a fluid stream in pipe 91 of an industrial processing
installation, not shown in detail. A position sensor 93 is
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designed to transmit position signals to the positioner 85 and
is designed as a mechanical sensor in FIG. 4.

The positioner 85 is connected to a pneumatic pressure
source 95 of for example 6 bar. A filter is provided down-
stream of the pneumatic pressure source 95. A pressure con-
troller provided as a pressure reducer 97 is disposed in the
housing 83 of the energy converter 1, the pressure reducer
receiving a pressure p1 and outputting a pressure p2 to the air
supply duct 25 of the energy converter 1. The pressure reducer
97 has the function to adjust the output pressure p2 such that
it is constant and essentially corresponds to the resonance
frequency of the oscillating system of the piston glider 13. In
the particular example the pressure p2 may be 1.5 bar.

A load system including an energy management function-
ality is connected to the coil arrangement management func-
tionality and is thus connected to the coil arrangement 5,
whereby an electrical load of the electromagnetic positioner
85 is provided with power.

The pressure reducer 97 has the function to initiate an
oscillating to and fro movement of the piston glider 13
according to the pressurizing and venting of the compressed
air pressure chamber 17 in order to generate a respective
electrical energy at the coil arrangement 5.

The features disclosed in the above description, the figures
and the claims may be relevant for the realization of the
invention in its different embodiments individually as well as
in any combination.

Although preferred exemplary embodiments are shown
and described in detail in the drawings and in the preceding
specification, they should be viewed as purely exemplary and
not as limiting the invention. It is noted that only preferred
exemplary embodiments are shown and described, and all
variations and modifications that presently or in the future lie
within the protective scope of the invention should be pro-
tected.

I claim as my invention:

1. An electropneumatic field device system for supply with
pneumatic energy, comprising:

a valve;

a pneumatic actuator for receiving said pneumatic energy

and connected to actuate the valve;

an electropneumatic field controller controlling said pneu-

matic actuator by controlling said pneumatic energy to

said pneumatic actuator;

an energy converter for converting the pneumatic energy

also supplied to the pneumatic actuator into electrical

energy;

said energy converter comprising

an oscillating permanent magnet that receives a com-
pressed air pulse to perform a forward motion,

a return transmitting a return force to the oscillating
permanent magnet resulting in a return motion oppo-
site to the forward motion, an electrical voltage being
induced in a coil of the energy converter by the for-
ward and return motions of the oscillating permanent
magnet,

the return being designed to generate a magnetic field
that is polarized with respect to the oscillating perma-
nent magnet such that a magnetic repulsion return
force induces the return motion; and

a pressure controller for supplying said pneumatic energy

to the energy converter.

2. The field device system according to claim 1 wherein the
return comprises a stationary permanent magnet stationary
with respect to the coil of the energy converter, and wherein
equal poles of the oscillating permanent magnet and the sta-
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tionary permanent magnet are assigned to each other and
disposed opposite to each other.

3. The field device system according to claim 1 wherein the
oscillating permanent magnet is attached to an actuating pis-
ton in a cavity of a housing of the energy converter for a
translational forward and return motion so that the oscillating
permanent magnet can plunge in and out of the coil, and
wherein an air supply duct via which said pneumatic energy
comprising compressed air can be administered for creation
of the compressed air pulse is connected to a cylinder guide
containing said actuating piston, and the cylinder guide defin-
ing a pneumatic pressure chamber that is hermetically sealed
for generating the compressed air pulse, and which is also
vented depending on a position of the oscillating permanent
magnet.

4. The field device system according to claim 3 wherein
said air supply duct can be blocked or cleared for generating
the compressed air pulse along with an exhaust air duct built
into the actuating piston.

5. The field device system according to claim 1 wherein
said compressed air pulse is supplied into the pressure cham-
ber by said pressure controller comprising an electropneu-
matic valve.

6. The field device system according to claim 1 wherein
said pressure controller is provided as a pressure reducer and
which is provided for administration of compressed air to
keep supply pressure of the energy converter constant so that
the oscillation of the piston is maintained.

7. The field device system according to claim 1 wherein the
coil has an electrical contact for the induced electrical voltage
and to which a power control circuit is connected to control a
collected electrical power as a result of the induced electrical
voltage to be dispensed to a user, the power control circuit
being connected to an electrical storage, and the power con-
trol circuit loading excess electrical power into the storage
device if generated electrical power exceeds consumption of
a respective electrical load.

8. The field device system according to claim 7 wherein the
power control circuit is preceded by a rectifier converting
induced alternating current into a direct current.

9. The field device system according to claim 1 wherein an
electrical control is connected to an electrical connection of
the coil, the electrical control powering an electropneumatic
valve as said pressure controller, said valve being in pneu-
matic connection with a pressure chamber of the energy con-
verter, and the electrical control controlling the valve such
that said compressed air pulse is created and operationally
adjusted for the oscillating permanent magnet.

10. The field device system according to claim 1 wherein
said compressed air pulse is generated by said pressure con-
troller and is fed by said pressure controller through a supply
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duct to a pneumatic pressure chamber which performs said
forward motion of said oscillating permanent magnet, or said
compressed air pulse being generated by feeding said pneu-
matic energy to said pressure controller connected to a pres-
sure chamber through an air supply duct, said pressure cham-
ber having a supply and exhaust air passage which when
aligned with said air supply duct allows compressed air to
flow into said pressure chamber and which when aligned with
a venting duct in a venting chamber housing containing said
permanent magnet allows air to vent.

11. A method for providing an electrical power supply for
a pneumatic field device system for supply with pneumatic
energy, said field device system comprising a valve, a pneu-
matic actuator connected to actuate the valve, the pneumatic
energy being supplied to the pneumatic actuator, and an elec-
tropneumatic field controller controlling said pneumatic
actuator by controlling said pneumatic energy to said pneu-
matic actuator, comprising the steps of:

providing an energy converter for converting the pneu-
matic energy also supplied to the pneumatic actuator
into electrical energy, said energy converter having an
oscillating permanent magnet that receives a com-
pressed air pulse to perform a forward motion, a return
transmitting a return force to the oscillating permanent
magnet resulting in a return motion opposite to the for-
ward motion, and an electrical voltage being induced in
a coil of the energy converter by the forward and return
motions of the oscillating permanent magnet;

providing a pressure controller for supplying said pneu-
matic energy to the energy converter; and

generating a magnetic field with said return that is polar-
ized with respect to the oscillating permanent magnet
such that a magnetic repulsion return force induces the
return motion.

12. The method of claim 11 wherein said compressed air
pulse is generated by said pressure controller and is fed by
said pressure controller through a supply duct to a pneumatic
pressure chamber which performs said forward motion of
said oscillating permanent magnet, or said compressed air
pulse being generated by feeding said pneumatic energy to
said pressure controller connected to a pressure chamber
through an air supply duct, said pressure chamber having a
supply and exhaust air passage which when aligned with said
air supply duct allows compressed air to flow into said pres-
sure chamber and which when aligned with a venting duct in
a venting chamber housing containing said permanent mag-
net allows air to vent.



